
or by-product, said process further comprising distilling the actyUc acid in the presence of a 
hydrazine compound aldehyde^eating agent to purify the acrylic acid, thus obtaining an acrylic 
acid having a protoanemonin content of not more than 10 ppm, and in that the resultant water- 
absorbent resin has a neutralization of not less than 50 mol%. 



REMARKS 

In the Action, claims 1-14 are rejected over the cited art. In response, claim 3 is 
cancelled, and claims 1, 8 and 12 are amended, and new claim 15 is added. Thus, the pending 
claims in this application are claims 1. 2 and 4-1 5, with claims 1, 8 and 15 being independent. 

Claim 1 is amended to recite the step of subjecting 50 mol% or more of the acrylic acid 
or salt to the alkali treatment and then polymerizing the acrylic acid or salt. Claims 1 and 8 are 
also amended to recite the mixture of acrylic acid and/or its salt and the alkali is a solution 
containing 0.5 to 20 ppm oxygen. Support for these features is found on page 11, lines 4-11 of 
the specification. 



Refection of riaims 1-3. 5-7. 9 and 13 

Claims 1-3, 5-7, 9 and 13 are rejected under 35 U-S-C. § 102(e) as being anticipated by 
U.S. Patent No. 6,444,744 to Fujimaru et al. Fujimaru et al. is cited for disclosing a water- 
absorbent resin and a method of making the resin where the acrylic acid is distilled to remove 
the hydroquinone and benzoquinone. The Action contends that the distillation process of 
Fujimaru et al. inherently reduces the protoanemonin content of the acrylic acid. As amended, 
claim 1 is directed to a process of producing a water-absorbent resin comprising the steps of 
treating an acrylic acid or its salt with an alkali and where the mixture of acrylic acid and/or its 
salt and me alkah is a solution containing 0.5 to 20 ppm of oxygen. Claim 1 also recites treating 
at least'50 mol% of the acrylic acid or acrylic acid salt of the monomer component. Claim 1 
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alsorecites the acrylic acid being produced by catalytic gas phase oxidation of propylene and/or 
propane where the raw acrylic acid contains impurities and byproducts including 
protoane^oninasanhnpurityand^ . 
10 ppm. Fujimaru et al. does not disclose or suggest the combination of these claimed process 

steps. 

Fujimaru et al. does not disclose a process of Heating an aqueous solution containing a 
monomer component including acrylic acid or acrylic acid salt wuh an alkaU and particularly a 
stror^aMwhercmesolutioncontainsO.Sto Fujmiam et al. further fails to ffi 

disclose the process of Heating at least 50 mol% of the acrylic acid or salt of the monomer H 
oon^onentwimanalkahunderO.StolOppmofoxyge. | 

thestepofredu^ ^ 

Fujimaru et al. discloses distilling acrylic acid to reduce the hydroquinone and 
benzoquinone content to an amount not greater than 0.20 PP m. THe physical and chemical g 
properties of hydroquinone and benzoquinone are different from the properties of ^ 
protoanemonin. In particular, protoanemonin is an oily compound having a boiling point of 
about45'Catl.5mmHg. (The Merk Index, 12* Ed., No. 8078.) Hydroquinone is a solid 
havingamelting point of 170-171'C and a boiling point of 285-287>C (IheMerklndex, 12* 
Ed., No. 4853.) Benzoquinone is a solid having a melting point of 1 15.7'C and readily 
sublimes. (TheMerklndex, 12 th Ed., No. 8259.) Accordingly, me purification require 
Fujimaru et al. to remove the hydroquinone and benzoquinone are different from the 
requirements to remove protoanemonin of the claimed invention. Thus, the claimed invention is 
not obvious over Fujimaru et aL and Fujimaru et al does not inherently reduce the 
protoanemonin content to the claimed levels. 

As noted above, Fujimaru et al. does not disclose or suggest the process step of reducing 
the protoanemonin content of the acrylic acid. Claim 1 specifically recites the process of 
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producingawater-absorbentresinby polymerizing a monomer component including^ 
acid and/or its salt andthe step of reducing me protoanemonm content of the acrylic acid or salt 
tonotmoremanlOppmpriortomepolymerization. Therefore, Fujimaru et al. does not 
disclose the claimed process either expressly or inherently. 

The present invention is directed to the discovery that the properties of the water- 
absorbent resin are improved where the resin is produced from an acrylic acid or salt that is 03 
seated to reduce the protoanemonin content to not more thao 10 ppm. Claim 1 furtherrecnes H 
the process where acryUc add is treated wUh an alkali in the presence -f oxygen and where the | 
resulting solution contains 0.5 to 20 ppm of oxygen. The claimed process includes treating g 
acrylic acid (substantially 100% acrylic acid) with an aqueous solution of an alkali, treating an 



solution ofacrylic acid withasolidor powder of an alkali. Thus, the resulting aqueous solution 
of the acrylic acid during and after the alkali treatment contains 0.5 to 20 ppm of oxygen. 
Fujimaru et al. discloses neutralizing the acrylic acid with a salt but does not disclose treating the 
acrylic acid or salt with an alkali and particularly a strong alkali under 0.5 to 20 ppm of oxygen. 
Furthermore, Fujimaru et al. provides no motivation or incemive to one skilled in the art to treat 
the acrylic acid or salt with an alkali to reduce the protoanemonin content as claimed. 

Fujimaru et al. discloses a process for producing a water-absorbent resin where 
hydroquinone and benzoquinone are added as a polymerization inhibitor during the purification 
step. The hydroquinone is added to the process of Fujimaru et aL in small amounts so that it can 
be removed during the purification step. Fujimaru et al. is omy concerned wim removing 
hydroquinone and benzoquinone prior to the polymerization step since these components are 
knownto inhibit polymerization. As noted above, iheproperties of benzoquinone and 
hydroquinone are different from the claimed protoanemonin. Therefore, the process of Fujimaru 
et al. is selected to remove the benzoquinone and hydroquinone. 



CO 

aqueous solution of acrylic acid withan aqueous solutionof an alkali, andtreating an aqueous 
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Fujimaru <* al. provides no suggestion that the protoanemonin content of the acrylic arid 
or saltmonoxnercomponenthave an effect on the p^erdesofthe resulting water-absorbent 
resin. Fujimaru et al. does not suggest distilling the acrylic acid or otherwise purifying the 
acry lic acid nrfT' ^^ ^nu,W or b^nuinone are added to the acrylic acid. 
Therefore, Fujimaru et al. does not disclose purifying an acrylic acid or salt monomer 
component where the monomer component does not contain added hydroqumone or gj 
benzoquinone. TWore, Fujimam et al. provides no suggestion of reduce me protoanemonin H 
contentofmeacryUcacidorsaltmonomexcomponentasclaimed As disclosed in the g 
specification and the Examples and Comparative Examples in the specification, distillation does ^ 
notnecessarilyre^^ ^ £ 

Examples demons*^ g 
contentto the claimed range. Accordingly, Fujimaru et al. does not inherently reduce the 
protoanemonin content to an amount of not more man 10 ppm as claimed. 

Fujimaru et al. also does not disclose or suggest the acrylic acid having a furfural content 
ofnotmoxethan 10 ppm as rerited m c^ ^ 

Fujimaru et al. also foils to disclose the aqueous solution polymerization of claim 5, the 
cmsslinking step of claim 6, or the resulting water-absorption capacity of claim 7 or the alkali 
treatment of the acrylic acid or salt at a temperature of not lower than 40'C as in claim 9, or the 
Hquidpermeation quantity of claim 13 in combination with the process steps of claim 1. 
Accordingly, these claims are not anticipated by Fujimaru et al. 

Re jection of C laims 8. 10 and 14 

Claims 8, 10 and 14 are rejected under 35 U.S.C. § 103(a) as being obvious over 
Fujimaru et al. in view of U.S. Patent No. 6,187,872 to Yanase et al. Yanase et al. is cited for 
disclosing a step of neutralizing the hydrogel with an alkali metal hydroxide. 
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Yanase et al. does not disclose or suggest treating an acrylic acid or salt monomer 
componentwimast^ga^^^ Furthermore, Yaaase et aL 

doesnot disclose treating a monomer component containing acrylic acid or salt and reducing the 
protoanemonin content of the acrylic acid or salt before polymerization. Instead, Yanase et al. 
discloses only the alkali treatment of the resulting super absorbent agent after polymerization. 

The passages of Yanase et al. referred to in the Action do not disclose purifying the raw 
acrylic acid or salt with an excess of an alkali metal hydroxide or with a strong alkali as claimed. 
The passages referred to in the Action in columns 8 and 9 of Yanase et aL refer to "post- 
neutralization" after the polymerization of the monomer. Column 9, hues 1-5 specifically 
disclose that the post-neutralization step is carried out after polymerizing the monomer 
component "which has not been neutralized or has been neutralized to a relatively low 
neutralization ratio". There is no suggestion in Yanase et al. that the alkali or alkali metal 
hydroxide of the claimed invention is an equivalent of the salts of Fujimaru et al. for treating a 
monomer component containing acrylic acid or salt thereof. Accordingly, claim 4 is not obvious 
over the combination of Fujimaru et aL and Yanase et al. 

Claim 8 is amended to recite the process for producing a water-absorbent resin 
comprising treating acrylic acid and/or its salt ^*^rt^***^of1b***yB* 
acid and/or its salt and the alkali is a solution containing 0.5 to 20 ppm oxygen and thereafter 
polymerizmgmecompon^^ Claim 8 is further amended 

to recite the raw acrylic acid c<mtaining impurities and where me acryhc acid contains not less 
man lOppm of an aldehyde as an impurity or by-product. Fujimaru et al. and Yanase et al. do 
notdiscloseorsuggesttheseprocesssteps. In particular, Fujimaru et al. and Yanase etal.fail to 
disclose or suggest treating an acryhc acid or acrylic acid salt component with an alkali metal 
hydroxide in a solution containing 0.5 to 20 ppm oxygen. Accordingly, claim 8 is not obvious 
over Fujimaru et al. and Yanase et al. 
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Oaim 14 appends from claim 8 to recU. the step of purifying to acrylic acidtoreduce 

Fujiman, « al. does no. dolose to step of purifying to acrylic arid « salt to reduce to 
.rto^h— *«*—•- lOppm 1 ft-*-* *° acrylic -d«-t-l» ■ 

d^no.diactoae^gto^caoidor^^a.alkaHo^hyd.oxid, Fur—, 
Yanase e< al provides no novation rt* «o treat to acrylic acid having to 

Rejection O f ^"ms 11 and 12 

Qatas 11 and 12 are rejected under 35 U.S.C. § 103(a) as being obvious over Fujimaru 
etd. inview of U.S. Paten.No. 3,725,208 to Maezawaetal. or Japanese Patont 9-316027 or 
BritishPatent GB2.285.046. He secondary references aredtrffordisctosingtouse of a 

The secondaryreferences disclose generally to use of a hydrazine compound. 
However, to secondary references provide no motivation or incentive .o one of ordinary sMl in 
tnearttouseahydn^ne compounder an sldehvae^nnecon^undmadisdllanonofacrylic 
addtoredncetoprottanenrcnmcont^^ 

claimed, T*m**~~^*~'>^* ,t * KU " m *'' M * m ' tm 

anemontacon^tovntatodaim^range. The secondary references furtor fail to suggest 
tattoreducedanen^ccmtentwould^ Asnotedinto 
Action, to secondary refcrences disclose generally to use of a Irydrazine compound to remove 
aldehyde impurities. Id contrast, Fujimaru «t al. discloses to purificaticmr^ to r«cv. me 
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ordinary skmintheartto add hydrate or omer aldehyde bating compo 
processofFujhnaruetal. smce me addition of ihe hy 

intended result of Fujimaru et al, namely, the removal of hydroquinone or benzoquinone. 
Accordingly, it is not obvious to one of ordinary skill in the art to modify me process of 
Fuj imara et al. in the manner suggested in the Action. 

New claim 15 is also allowable over the art of record- Claim 15 is directedto aprocess 

ofproducingawater-absoibent resin comprising the step of polymerizing a monomer 

c.mponentmcludingacryncacidorsdtwhere^ 

presence of a hydrazine compound aldehyde treating agent to purify the acrylic acid and to 
reduce the protoanemonin content to not more than 10 ppm. For the reasons discussed above, 
Fujimaxu et al. either standing alone or in combination witnthe secondary references do not 

disclose or suggest the claimed process. 

In view of these amendments and the above comments, reconsideration and allowance 

are requested. 

Respectfully submitted, 



Garrett V. Davis 
Reg. No. 32,023 



Roylance, Abrams, Berdo & Goodman, LX.P. 
1300 19* Street, K.W., Suite 600 
Washington, D.C. 20036 
(202) 659-9076 

Dated: 
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